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Preface

Old growth iswidely acknowledgedtodayasan essentialpartof managedforests,particularly on public lands.However,this
conceptis relativelynew,evolving sincethe 1970’swhena grassrootsmovementin thePacific Northwestbeganin- earnestto
defineold growth. In responseto changesin public attitude,the U.S. Departmentof Agriculture,ForestService,began
reevaluatingits policy regardingold-growth forestsin the 1980’s.Indeed,theecologicalsignificanceof old growth andits
contributionto biodiversitywere apparent.it was also evidentthat definitionswereneededto adequatelyassessandmanagethe U
old-growthresource.However,definitionsof old growth variedwidely amongscientists.To addressthis discrepancyandother
old-growth issues,theNationalOld-GrowthTask Groupwasformedin 1988.At therecommendationof this committee,old U

growth wasofficially recognizedasa distinctresourceby the ForestService,greatlyenhancingits statusin forestmanagement
planning.The committeedevised“TheGenericDefinition andDescriptionof Old-GrowthForests”to serveas a basisfor
furtherwork andto ensureuniformity amongForestServiceStationsandRegions.Emphasiswasplacedon thequantification
of old-growthattributes.

At theurgingof the Chiefof theForestService,all ForestServiceStationsandRegionsbegandevelopingold-growth
definitionsfor specific foresttypes.BecausetheSouthernandEasternRegionssharemanyforestcommunities(togetherthey
encompassthe entireEasternUnitedStates),their efforts werecombined,and a cooperativeagreementwasestablishedwith
TheNatureConservancyfor technicalsupport.Theresultingprojectrepresentsthe first large-scaleeffort to defineold growth
for all forestsin theEasternUnited States.Thisprojecthelpedbring theold-growth issueto public attentionin theEast.

U

Definitionswill first bedevelopedfor broadforesttypesandbasedmainlyon publishedinformationandsomustbe viewed
accordingly.Refinementswill be madeby the ForestServiceasnew information becomesavailable.This documentrepresents
I of 35 foresttypesfor which old-growthdefinitionswill be drafted.

U

In preparingindividual old-growthdefinitions,authorsfollowedNationalOld-GrowthTaskGroupguidelines,which differ
from thestandardGeneralTechnicalReport formatin two ways—theabstract(missingin this report)andtheliterature
citations(listed in SouthernJournalofApplied Forestrystyle).Allowing for thesedeviationswill ensureconsistencyacross
organizationaland geographicboundaries. U
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An Old-Growth Definition for Tropical

and Subtropical Forests in Florida

KennethW. Outcalt

Introduction

In theUnitedStates,tropicalandsubtropicalforestsare
foundonly in southFlorida,coveringthesouthernpartof
the Floridian CoastalPlainandthe Florida Keys.The
climate is typically hot andhumid with abundantrainfall,
althoughdroughtsdo occur.Soils rangewidely depending
on landform andparentmaterial,andcanbeorganic,fine-
texturedsilts,or coarse-texturedsands.Theseforests
developbeston moisthammockswith organicsoils. They
arethe stableclimax vegetationon theslightly higher
portionsofthe landscapewherefire is infrequent.South
Floridaslashpine (Pinus elliottii var. densaLittle &
Dorman)dominatesareaswith morefrequentfireswith the
fire-sensitivesubtropicalandtropicalhardwoodsrestricted
to subordinatepositions.Lower wet areasareoccupiedby
cypress,sawgrass,orwet prairiecommunities.

PhysicalEnvironment

Geographic Distribution

Tropicalandsubtropicalforestscorrespondto Societyof
AmericanForesterscovertype 105 (Eyre 1980).In the
UnitedStates,theseforestsgrowonly on theFloridasection
of thecoastalplain physiographicprovince(Fenneman
1938)andon theFloridaKeys. Theyare mostcommonin
Dade,Monroe, and Collier Counties(WoodalJ1980)with
extensionsfarthernorthnearthecoastwhereoceanwaters
mediatefreezingtemperatures(Simpson1920).Within this
region,theseforestsoccupyareasof theMiami rockridge,
theKeys, theEverglades,theFloridaBay coast,andthe
gulf coast.Thiscommunityoccupiedabout25,000acres
(ac) [10,000hectares(ha)] in pre-Columbiantimes
(Woodall 1980).

GeologicSubstratum

TheMiami rockridge, an outcroppingof Miami oolite
limestone(Craighead1971),extendsdowntheAtlantic
coastthroughMiami southandwestthroughHomesteadto
theLong PineKey areaof theEverglades.Elevationsrange
from morethan 23.0feet [7 meters(in)] abovesealevel
nearMiami to 13.0feet(4.0 in) nearHomesteadand6.5

feet (2.0m) or lessaroundLong PineKey (Snyderetal.
1990).The upperKeysare islandsof coralrock(KeyLargo
limestone)formedduring thePleistoceneage,while the
lowerKeysareoolitic limestone(Craighead1971).The
Everglades,oftenreferredto astheriver of grass,is a large
expanseof wetlandsdominatedby sawgrassthatstretches
southfrom LakeOkeechobeebehindtheAtlantic coast
ridge. The FloridaBay andgulf coastsaremostly low, wet
areasdominatedby mangroveforestandcoastalmarsh.

TheMiami rock ridgehasan extremelyrough,irregular
surfacepittedby solutionholes.Pinelands,dominatedby
southFloridaslashpine,covermostof this area.Tropical
andsubtropicalhammocksgenerallyoccupythehigher
areas,butthedifferencein elevationisdifficult to detect
becauseit is actuallyonly a few inches(Alexander1967).
A moreprominentfeatureof tropicalhammocksis the
presenceof numeroussolution holes,rangingin diameter
anddepthfrom 1.5 to 8.0feet(0.5 to 2.5 in) (Small 1909),
createdby organicacidsdissolvingthelimestone
(Craighead1974).All thehigherareason the Keysnorthof
BahiaHondawereoncecoveredby tropicalhardwood
forests(Gifford 1911).In the Everglades,tropical and
subtropicalforestsform teardrop-shapedtreeislands(Carr
1973).Thesetropicalhardwoodhammocksoccurwhere
organicmatterhasaccumulatedon platformsof the
underlyinglimestone,which areslightly higher, I to 4 feet
(0.3 to 1.0 in), thanthegeneralarea.Along thecoastof
Florida Bay,tropicalandsubtropicalhardwoodsgrow on
storm-depositedeinbankmentsandshell mounds(Olmsted
et al. 1981).In thegulf coastregion,theseforestsoccupy
thehighridges,outcropsof Tamiaini limestone,which are
scatteredthroughoutthearea(Craighead1971).Although
thesecommunitiesareoften surroundedby water,theyare
rarely inundated(SchomerandDrew 1982).

Soils

Becauseof fluctuationsin sealevel (mostrecently5,000to
8,000yearsago)soilsfor theentireareaareof recent
origin. Thesesoilsaremostly calcareousmudsor organic
depositsmixedwith shell remains(Craighead1971),
althoughsomeareasof thecoasthavesoilsderivedfrom
storm-depositedsands.Soils arethin layersoverthe
irregular,porous,limestonerock, with hardwoodhammock



soilsbeinggenerallydeeperandhavinga higherorganic
mattercontentthanthoseof adjoiningpine lands (Wadeet
al. 1980).Much of theactualsoil materialaccumulatesin
channels,fissures,anddepressionsin the bedrock.

Climate

Theregionhasa subtropicalclimatewith abouta 15 0F (8
0C) rangebetweenmeansummerhighsand winter lows
(Craighead1971).Killing frostsoccurasfar southas
Miami aboutonceevery 5 years,while summermaximums
seldomexceed94 0F (34 0C) (Davis 1943).Thereis a
distinctsummer,wet seasonfrom May to October,when60
to 80 percentof therainfall occurs,followed by a6-month
winter, dry season.Annualrainfall is highestalongthe
Atlantic coast,averaging60 inches[1524millimeters(mm)]
from Miami to WestPalmBeach.Inlandprecipitationdrops
to 55 inches(1397mm)over LakeOkeechobeeandthe
EvergladesaroundHomestead.Meanannualrainfall
declinesfartherbothsouthandwestof Homestead,
averaging50 inches(1270 mm) in theupperKeysandalong
thesouthwestcoastandabout40 inches(1016mm) atKey
West. Wet-seasonrainfall comesfrom frequent,convective
thunderstormsaccompaniedby locally highwinds and
lightning, while winterprecipitationcomesfrom the
passageof cold fronts(SchomerandDrew 1982).

GeneralVegetation

Hammock Origin

Live oak(Quercusvirginiana Mill.) is oftena pioneer
speciesin hardwoodhammockdevelopmenton theMiami
rock ridge, commonlyoccurringnearsolutionholes,which
providewaterstorageandfire protection(Sand1971).As
otherspeciesinvade,a closedcanopyforms,dominatedby
treeswith crookedtrunks,densehardwood,andstiff
evergreenleaves(Harper1927).Thesetreesproducea
densecanopythatmodifiesthemicroclimateto a moister
and shadierenvironment(Carr 1973,Olmstedet al. 1983).
Otherearlysuccessionalspeciesarewild-tamarind
[Lysilomalatisdiquum(L.) Benth.]andmahogany
(SwieteniamahagoniJacq.),which do notreproducein
shadebutare prevalentin hammocksbecauseof
disturbancefrom fire andstorms(Robertson1962).

SpeciesComposition

Hammocksaredominatedby mostlybroad-leaved,
evergreentreesof West Indian origin anda few temperate
species(Craighead1974).This is a diversecommunity

containing150 to 170 nativespeciesof treesandshrubs
(Snyderet al. 1990).Speciesrichnessis greatestin the large
hammocks,suchasthosein theLong PineKey areaof
EvergladesNationalPark. Becauseof landscapediversity
anddifferencesin speciesdistribution,compositionvaries
gr~t1y, butnearlyall hammockscontaingumbo-limbo
[Bursera simaruba(L.) Sarg.]andpigeon-plum(Coccoloba
divers~’/oliaJacq.)in thecanopyandstopper(Eugeniaspp.)
in themidstoryandunderstorylayers.

Othercommoncanopyspeciesfoundin manyhammocks
includepoisonwood[Metopiumfox{ferum (L.) Krug &
Urban],willow bustic [Dipholis saIic~folia(L.) A. DC.],
stranglerfig (FicusaureaNutt.), wild-tamarind,mastic
[Mastichodendronfoetidissimum(Jacq.)H.J. Lam], live
oak,andcabbage-palm[Sabalpalmetto(Walt.) Lodd ex
J.A. & J.H. Schult]. Temperatespeciesare lesscommonin
hammockson theFloridaKeys(SchomerandDrew 1982),
while sometropicalspeciessuchasblack-ironwood
[Krugiodendronferreum(VahI) Urban],Jamaica-dogwood
[Piscidiapiscipula(L.) Sarg.], andthatchpalm(Thrinax
morrisii H. Wendl.)are morecommon.Othertrees,suchas
lignum vitae (GuajacumsanctumL.) andmilkbark
(Drypetesdivers~foliaKrug & Urban),grow only in the
Keys. Hammocksin westernFlorida generallyhavefewer
species;andthecanopyis more likely to bedominatedby
oneor a few species(Craighead1971).

Althoughthereare severalspeciesin thecanopy,mostof
thewoodyspeciesin a hammockcommunityoccurin the
midstoryandunderstorylayers(tableI). Hammockscontain
few herbaceousspecies(Snyderet al. 1990),having a clean
forestfloor composedof leaflitter(Small 1916).Olmstedet
al. (1980)reportedherbaceouscover,includingtree
seedlingsto be I to 5 percent,exceptin canopygaps.
Epiphytes(e.g., ferns,bromeliads,andorchids)arecommon
aroundsolution holesandcanopygapswherelight is
prevalent(Carr 1973).Air plantsare lessprevalenton the
Keysbecauseof a drierclimate.

NaturalDisturbance

Frosts,droughts,fires, andtropicalstormssignificantly
stressthevegetationof southFloridahammocks
(Richardson1977).Mostspecies,however,arewell
adaptedto thesenaturalforcesas shownby thestable
speciescompositionduringa 25-yearperiodreportedby
Alexander(1967)for a hammocknearMiami. Thedense
canopyof hammocksactslike a naturalgreenhouse,
keepingtheinterior warmerin winter, which limits most
frost damageto theedge(Craighead1974).Theclosed
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Table 1—Major tree speciesof tropical and subtropical hammocks of Florida~

Posjtionb/scientificname Commonname Range’ Type

Overstory:
Annonaglabra L.
Burserasimaruba(L.) Sarg.
Coccolobadiversjfolia Jacq.
Dipholissalic4folia (L.) A. DC.
Ficusaurea-NutL-
Ficuscitrjfolia Mill.
LysilomaIatzsiliquum (L.) Benth.
Manilkara bahamensis (Baker) Lam & Meeuse
Mastzchodendronfoeudissimum(Jacq.)HI. Lam
Metopiumtox~ferum(L.) Krug & Urban
Morusrubra L.
Perseaborbonia (L.) Spreng.
QuercusvirgmlanaMill.
Roystoneaelata (Barir. ) F. Harper
Sabalpabnetto(Walt.) Loddex l.A. & J.H.Schult
SapindussaponariaL.
SimaroubaglaucaDC.
SwieteniamahagoniJacq.

Midstory:
Amyriselem(feraL.
ArdisiaescallonjoidesSchiede& Deppeex Schlecht.&Cham.
Byrsonimalucida DC.
Canellawinterana (L.) Gaertn.
CephalanthusoccidentalisL.
Chrysobalanusicaco L.
ChrysophyllumolivjormeL.
CtzharexylumfruticosumL.
Cordia sebestenaL.
Drypetesdivers~foliaKrug & Urban
Eugeniacon!usaDC.
Exotheapaniculata(Juss.)Radlk.
GuazacumsanctumL.
HippomanemancmnellaL.
Krugiodendronferreum(VahI) Urban
Nectandracoriacea(Sw.) Griseb.
Perseaborboniavar. pubescens(Pursh)Little
Piscidiapiscrpula(L.) Sarg.
SpondiaspurpureaL.
Rapaneapunctala(Lam.)Lundell
SchoepfiaschreberiJ.G. Gmel.
Tetrazygiabicolor (Mill.) Cogn.

Understory:
BumeliacelastrinaH.B.K.
Drypeteslalerdlora (Sw.)Krug & Urban
Eugeniaspp.
Guapiradiscolor(Spreng.)Little
Guettardaelliptica Sw.
Gymnantheslucida Sw.
Hypelateirfoliata Sw.
Prunusmyrttfolia(L.) Urban
Psychotriaspp.
ReynosiaseplentrionatisUrban
SchoefferiafrutescensJacq.
Tremamicranthum(L.) Blume
Zanthoxylumfagara(L.) Sarg.

Pond-apple
Gumbo-limbo
Pigeon-plum
Bustic
Strangler fig
Shortleaffig
Wild-tamarind
Wild-dilly
Mastic
Poisonwood
Mulberry
Redbay
Live oak
Royalpalm
Cabbage-palm
Soapberry
Paradise-tree
Mahogany

Torchwood
Marlberry
Locust-berry
Wild-cinnamon
Buttonbush
Cocoplum
Satinleaf
Fiddlewood
Geiger-tree
Milkbark
Redstopper
lnkwood
Lignumvitae
Manchineel
Black-ironwood
Lancewood
Swampbay
Jamaica-dogwood
Hog plum
Myrsine
Whitewood
Tetrazygia

Saffron-plum
Guiana-plum
Stoppers
Blolly
Velvetseed
Crabwood
White-ironwood
West Indian cherry
Wild coffee
Darling-plum
Florida-boxwood
Florida trema
Wild-lime

‘~ Basedon a compilation ofspecieslists in Alexander (1958, 1967); Austin et al. (1977);Bureau of Land & WaterManagement(1976);
Craighead (1971);Davis (1943);Dueveret al. (1982);Gifford (1911);Harper (1927);Harshberger(19] 4); Olmsted et al. (1980, 1981, 1983);
Schomer and Drew (1982);Simpson(1920);andWeiner (1979).
~Basedon information from Long andLakela (1976),Scurlock (1987), and Stevenson(1992).
C Basedon Little (1979).
dAli all ofsouthFlorida and Keys,EG = Everglades,LG = lowerglades,MR Miami rockridge, K Keys,UK = upper Keys,

andGC = gulf coast.

Alld
All
All
All
All
All
All
LG,K
All
MR,EG,K
MR,EG
Al]
All
EG,GC
All
EG,K,GC
All
EG,K

MR,K
All
EG,K
K,GC
All
All
All
MR,EG,K
LG,K
K
MR,K
All
K
LG,K
MR,EG,K
All
All
LG,K,GC
Introduced
All
All
EG

MR,K,GC
All
All
All
MR,EG,K
MR,EG,K
EG,K
EG,UK
All
K
K
All
All

Tropical
Tropical
Tropical
Tropical
Tropical
Tropical
Tropical
Tropical
Tropical
Tropical
Temperate
Temperate
Temperate
Tropical
Temperate
Tropical
Tropical
Tropical

Tropical
Tropical
Tropical
Tropical
Temperate
Tropical
Tropical
Tropical
Tropical
Tropical
Tropical
Tropical
Tropical
Tropical
Tropical
Tropical
Temperate
Tropical

Tropical
Tropical
Tropical

Tropical
Tropical
Tropical
Tropical
Tropical
Tropical
Tropical
Tropical
Tropical
Tropical
Tropical
Tropical
Tropical
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canopy,greenhouseeffect alsomediatesmoisturelosses,
reducingthe impactof dry periods.In addition,many
species(e.g.,gumbo-limbo)drop their leavesduringdry
periodsandrefoliate whentherainyseasonbegins(Bureau
of Land& WaterManagement1976).Naturalfiresstart
from lightning strikesassociatedwith thunderstorms.
Becausemostthunderstormsoccurduring thesummer(wet
season)manyofthehammocksareprotectedby
surroundingwater,or theorganicmatteris toomoist to
carry fires(Craighead1971).If thepeatis dry enoughto
burn,the soil canbe consumeddown to barerock,
eliminatingthehammock(SchomerandDrew 1982).

High winds from tropical stormsfrequentlystrike
hammocks,but only very intensestormscausemuch
damage.The closedcanopydeflectswinds(Dueveret al.
1986),andthehighdensityof stemsprovidesa sort of
mutualbuffering(Bureauof Land& WaterManagement
1976)that, alongwith theextensiveroot system(Small
1922),allowsmost individualstoresiststormdamage.A
hurricanewith winds exceeding125 milesperhour (200
kilometersperhour)occursaboutevery25 years(Gentry
1974).Windsof this magnitudeblow many largetreesover
and pruneall but the largestbranchesfrom manyothers
(CraigheadandGilbert 1962).Thisoccurrenceopensthe
canopy,admittingsunlight,which stimulatesgrowth of
treesandshrubs.Damagenearthecoastis muchworse
from fartherinland becauseof thestormsurge.The
severestdamage,however,is oftenconfinedto smallareas
(Richardson1977).

Old-GrowthAttributes

Sizeand Composition

Old-growthhammocks,like hammocksin general,are
mostly small patchesof broad-leavedforestdominatedby
tropicalspeciesandsurroundedby othervegetation
(Snyderet al. 1990).Hammocksize rangesfrom 0.25to
100 ac(0.1 to 40 ha)(Craighead1974),with mostbeing
lessthan25 ac(10 ha)(Olmstedet al. 1983).A minimum
sizeof 0.6ac (0.25ha) is probablyrequiredfor old-growth
development.Speciescompositionof old-growthstandsis
similar to that forhammocksin general.

Tree Size and BasalArea

Although speciessuchas masticandmahoganycangrow
much larger,to beclassifiedas old-growthhammock,the
communitymusthavesometreesat least16 inches(40 cm)
in diameter(table2). The largesttreesin old-growth
hammocksare at least100 yearsold with a few individuals
150 yearsold. Old-growthhammockson theMiami rock
ridgehaveawell-developed,closedcanopyof hardwoods

20 to 33 feet(6 to 10 m) in height,with somelargetrees50
to 56 feet(15 to 17 m) in heightrising abovethegeneral
canopyandan understoryof tropicaltreesandshrubs3 to
16 feet (Ito 5 m) in height (Olmsted etal. 1980, 1983).
Maximumheightsareless for old growth westandsouth
of Homesteadbecauseof lowerannualrainfall (Alexander
1958).Basalareain old-growthstandsaveragesabout260
feet2perac(60 m2perha), with aminimumof at least130
feet2per ac(30 m2 perha)required.

Microenvironment

Theedgeofmanyold-growthhammocksis a dense,
jungle-likegrowth of mostlysmall stemsforming abarrier
to the interior (Phillips 1940,Gantz1971).The interior of
old-growthhammocks,however,is composedmostly of
old treeswith a dense,leafs’ canopy(Simpson1920,Carr
1973)that filters out asmuch as 85 percentof ambient
sunlight (SchomerandDrew 1982),creatingtwilight-like
conditionsevenatmidday (Harshberger1914,Simpson
1920).Becauseof extremeshade,theherbaceous
understoryis extremelysparseandcomposedof few
species(Olmstedet al. 1980). Theforestfloor is cleanwith
an open,almostpark-like appearance(Sand1971,Bureau
of Land& WaterManagement1976).Mostherbaceous
growthandepiphytesgrow in theoccasionalcanopygaps.
Much of thebirdand insectlife existshigh in thecanopy
wheresunlight is available(Simpson1920).Thesolution
holesprovidea specializedhabitatoccupiedby a lush
growthof ferns.

Soil andForestFloor

A majordistinguishingattributeof old-growthhammocks
is the accumulationof anorganicsoil layerthat is at least
4.7 inches(12 cm)thick (Olmstedet al. 1980) andcan
reachdepthsgreaterthan 12 inches(30 cm) (Small 1909,
Simpson1920,Craighead1971). Thisrich, dark, organic
layerdevelopsfrom leavesanddetritusof thehardwoods
(Gifford 1911),which havean averageannuallitterfall of
5,370poundsper acre(6100 kilogramsperhectare)(Ross
etal. 1992).Thisaccumulationof organicmatterconceals
muchof theunderlyingrock. Thepitted, irregularnatureof
the substratum,however,is revealedattip-up mounds,
wheretreesblown overby tropicalstormshavetorn the
organiclayerfrom therock.Becausemanyof thetropical
specieshavedense,decay-resistantwoods,fallentimber
generouslylitters the forestfloor of old-growthstands
(Simpson1920).Many ofthetreescansproutfrom the
baseorcansendup a branchfrom their fallentrunk to
form a newmain stem.Examplesofboth of these
adaptationsto tropical stormdamagecanusuallybefound
in old-growthstands.
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Table 2 (English units)—Standardized table of old-growth attributes for tropical and subtropical hammocksof
Florida

Quantifiable
attribute

Value
Range Mean

Number
of stands Sitea References

Standdensity(no/acre)
Trees=1 in d.b.h. 2,090—2,390 2,240 2 EG Olmstedet al. 1980
Trees=1ind.b.h.

and=2ft height 3,370—6,000 4,685 2 EG Olmstedet al. 1980
Trees ~2ft height 65,540—85,250 75,400 2 EG Olmstedet al. 1980
Trees>4 in d.b.h. 6,075 l MR Alexander1967

Standbasalarea(ft2/acre)
Trees>1 in d.b.h. 190—400 300 2 EG Olmstedetal.1980
Trees>4 in d.b.h. 250 1 MR Alexander1967

Ageof largetrees(yrs)
All species 100—200 150 UN~ EG Tyrell 1992
All species 200 4 EG Craighead1971
Swietenia mahagoni Jacq. 225 UN EG Wadeetal. 1980
S. mahagoni 200 UN EG CraigheadandGilbert 1962

Maximum d.b.h.(in)
All trees 48—72 60 UN EG Craighead1971
Al] trees 28—36 32 5 EG Gantz1971

Olmstedet al. 1980
Burserasimaruba(L.) Sarg. 40 UN Long andLakela 1976
B. simaruba 36 UN UK Bureauof Land&

WaterMgmt. 1976
FicusaureaNutt. 60 UN Small 1929
Mastichodendronfoetidissimum

(Jacq).H.J. Lam 60 UN Small 1929
Metopiumtox~ferum(L.)Krug

& Urban 19 1 UK Author’s data
S. mahagoni 60 1 EG Robertson1962
S. mahagoni 15—17 16 UN LG Olmstedetal.1981

U EG Everglades,MR = Miami rockridge,UK upperKeys, LG lowerglades.
b UN = Unknown.
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Table2 (metricunits)—Standardizedtableof old-growthattributesfor tropicalandsubtropicalhammocksof
Florida

Quantifiable Value Number
attribute Range Mean of stands Site0 References

Standdensity(noiha)
Trees=3cm d.b.h.
Trees =3cm d.b.h.

and=.6 m height
Trees =.6 m height
Trees>6 cm d.b.h.

5160—5895

8325—14820
161,835—2 10,500

5530

11570
186,165

15000

2 EG Olmstedetal. 1980

2 EG Olmstedeta]. 1980
2 EG Olmstedeta]. 1980

MR Alexander1967

Stand basal area (m2/ha)
Trees >3 cm d.b.h.
Trees >6 cm d.b.h.

Age of large trees (yrs)
All species
All species
SwieteniamahagoniJacq.
S. mahagoni

44—91

100-200

68 2 EG Olmstedet al. 1980
57 1 MR Alexander1967

150
200
225
200

UNb

4
UN
UN

EG Tyrell 1992
EG Craighead1971
EG Wadeeta]. 1980
EG CraigheadandGilbert 1962

Maximumd.b.h.(cm)
All trees
All trees

Burserasimaruba(L.) Sarg.
B. simaruba

FicusaureaNutt.
Mastichodendronfoetidissimum

(Jacq).H.J. Lam
Metopium tox~ferum (L.) Krug

& Urban
S mahagoni
S. mahagoni

122—183
72—91

152 UN
82 5

100 UN
91 UN

152 UN

152 UN

48
150
4037—42 UN

EG Craighead1971
EG Gantz1971

Olmsted eta]. 1980
Long andLakela 1976

UK Bureauof Land& Water
Mgmt. 1976

Small 1929

Small 1929

UK Author’s data
EG Robertson 1962
LG Olmsted et a]. 1981

0EG Everglades,MR = Miami rockridge, UK = upperKeys,
b UN = Unknown.

LG = lowerGlades.
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Indicator Species ManagementRecommendations

Live oak, wild-tamarind, and mahogany do not reproduce
in theshadeofold-growthhammocksbutratherpersistas
largeindividualsonly. Large individualsin theupper
canopyanda lack of small individualsofthesespeciesin
theshadyinteriorof thehammockindicateold-growth
conditions.Anotherstriking featureof old-growthstandsi~
nakedstemsof vineshangingfrom theuppercrowns39 to
49 feet(12 to 15 m) abovethe forestfloor (Simpson1920).
Old growth also hasfewerepiphytesthan otherhammocks
becauseof the verydenseshade.Treesnails(Liguusspp.)
wereoncenativetoall hammockswherea closedcanopy
maintained themoist, shadymicroclimaterequiredto
promote the growth of the fungi and algaeuponwhich they
fed. Although not restricted to old growth, tree snails
should be present in such stands.

PastHistory

Therearefew standsof tropicalhardwoodsleft in Florida
undisturbedby humans.The largemastic,mahogany,and
otherspecieswereselectivelyharvestedfor shipbuilding in
the 1800’s.Becauseof its toxic effecton humans,
poisonwoodhasbeenselectivelyremovedfrom many
forests.Woodcarversandcollectorshavescavengedthe
downedlogsfrom mostareas.Many areaswerealso
clearedfor agriculturesometimeduring the last 300 years.
Hammockvegetationwill quickly reinvadeabandoned
areasif fire hasnotdestroyedtheorganicsoil substratum.
Many of the treesgrowrapidly and canreachheightsof 39
feet(12 m) in 25 years.It takesmuchlonger,however,for
old-growthcharacteristicsto develop(150 to 200 years).

An exampleof astandthatmeetstheminimum
qualificationsfor old growthis Chastainhammockon
North Key Largo. JeanneParks1hasobservedotherstands
in the areathatalsoqualify as old-growthhammock
vegetation.Thebest remainingexampleof old-growth
hardwoodhammockis on LignumvitaeKey State
BotanicalSite. Otherold-growthstandssuchas Royal
PalmandMahoganyhammocksin EvergladesNational
Parkand CastellowandMathesonhammocksinMiami,
wereseverelydamagedby HurricaneAndrewandit will
takeseveralyearsfor them to recover(Jewell 1993).

Tropicalhammocksof southFloridaare a uniqueand
importantcommunitythat humanshaveseverelydepleted,
primarily by urbandevelopment,makingmanagementof
theremainingareasespeciallycritical. After first
protectingtheareafrom future development,thekey to
maintainingthis communityisfire control.Fires needto be
excliiid~EdurihgtlieWinIei~iii~iiths whennaturalfires
rarelyoccurandhammocksoils aredry enoughto be
totally combusted.Fragmentationof hammocksby power
lines, roads,etc.,shouldbeavoidedalsobecausethese
artificial openingsincreasetheseverity of hurricane
damage(CraigheadandGilbert 1962,Craighead1974).
Old-growthhammocksalsoneedto be establishedacross
the entireformerrangeoftropical hammocks.Thiswill
providehabitatfor speciesthat inhabitonly certainareas
andwill increasethe probabilitythatsomeold-growth
standswill survivemajorhurricanes.
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Tropicalandsubtropicalhardwoodsform characteristichammockcommunitieson
organicsoilsoverlyingthehigherareasof limestonebedrockin southFlorida, including
theKeys,wherefreezingtemperaturesoccurinfrequently.Thehighly diversewoody
vegetationin thiscommunity,predominantlyof WestIndian origin, attainsitsgreatest
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on LignumvitaeKey andNorth Key Largo.

Keywords:Everglades,Florida,hammock,old growth,subtropical,tropical.



The ForestService,U.S.Departmentof
Agriculture, is dedicatedto theprincipleof
multiple usemanagementoftheNation’s

forestresourcesfor sustainedyieldsofwood, water,
forage,wildlife, andrecreation.Throughforestryresearch,
cooperationwith theStatesandprivateforestowners,and
managementof theNationalForestsandNational
Grasslands,it strives—asdirectedby Congress—to
provide increasinglygreaterserviceto agrowingNation.

TheUnitedStatesDepartmentof Agriculture(USDA)
prohibitsdiscriminationin its programson thebasisof
race,color, nationalorigin, sex,religion,age,disability,
political beliefs,andmaritalor familial status.(Not all
prohibitedbasesapply to all programs).Personswith
disabilitieswho requirealternativemeansfor
communicationof programinformation(braille, large
print, audiotape,etc.)shouldcontactUSDA’s TARGET
Centerat 202-720-2600(voiceandTDD). To file a
complaint,write the SecretaryofAgriculture,U.S.
Departmentof Agriculture, Washington,DC 20250,or call
1-800-245-6340(voice)or 202-720-1127(TDD). USDA is
anequalemploymentopportunity employer.


